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mapping of the geological formations, Dr. Spencer acknowledges the 
valuable aid which he has had from the previous work of Dr. C. W. 
Hayes in this territory. The map shows in a very clear and satisfac- 
tory manner the areal distribution of the formations. We cannot, 
however, speak so much in praise of the cross sections, in which the 
vertical scale is so greatly exaggerated as to be quite misleading. 

We consider this the most important of the official documents yet 
issued by the State of Georgia, and it is to be regretted that during 
his term of office Dr. Spencer did not have that complete control of 
the Survey that would have insured the publication of other reports of 
equal importance, especially one on the Crystalline Schists of the state. 

E. A. Smith. 



Annual Report of the Geological Survey of Arkansas for i8go ; 
J. C. Branner, State Geologist; Volume IV., Marbles and 
Other Limestones, by T. C. Hopkins, 8vo., 443 pp., illus- 
trated by cuts and plates, and accompanied by an atlas con- 
taining six sheets. 

This volume is the latest of the series of volumes published by the 
Geological Survey of Arkansas. It is separated into three divisions, 
which are sub-divided into twenty-eight chapters. The first division is 
the introductory chapter on the " General Description of the Marble 
Area." After this comes Part I., which treats of limestones, including 
the following topics : " Composition and Origin of Limestone," 
" Varieties of Limestone," " Geologic and Geographic Distribution 
of Limestones," "Limestone as a Building Stone," "Miscellaneous 
Uses of Limestone," "The Carboniferous Limestones of North Arkan- 
sas," "The Silurian Limestones of North Arkansas," "Carboniferous 
Limestones South of the Boston Mountains," and " The Lime Indus- 
try of Arkansas." 

Part II. treats of marbles, including the following topics : " The 
Origin and Uses of Marbles," "Marble in the United States," 
"Marble in Other Countries," "Marbles of Arkansas," "St. Clair 
Marble," "The Distribution of the St. Clair Marble," "St. Joe 
Marble," "Distribution of the St. Joe Marble," "Other Marbles found 
in Arkansas," " Quarrying, and Cutting, Dressing and Polishing Mar- 
ble." In addition to this there is an appendix treating of the "Faults 
of the Marble Area of Northern Arkansas." Like many of the other 
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reports of the Arkansas Survey, this volume does not confine the dis- 
cussion of the subject to Arkansas alone, but treats it also as a general 
proposition, thereby adding greatly to the usefulness of the report. 

The general synopsis of the volume, given above, defines its scope. 
The marbles and other limestones of Arkansas are very properly dis- 
cussed more in detail than any others, but a general description of 
these materials in other parts of the United States, as well as in the 
more important foreign localities, is also given. The author has not 
only given his own experience and investigations in the subject in 
Arkansas and other regions, but has collected in a systematic manner 
a large amount of useful information published elsewhere. He dis- 
cusses also very fully the geology and chemistry of marble and lime- 
stones in general, as well as their various uses for ornamental and 
structural purposes, for making cement, burnt lime, etc. The discus- 
sion of the best methods of working and utilizing marbles and lime- 
stones, together with the plates illustrating these processes, will be of 
much use to the people of Arkansas, as well as elsewhere, in devel- 
oping industries of this kind. The volume is really to be considered 
a text-book on marbles and other limestones, and not a report on the 
occurrence of these materials in Arkansas alone, though the treatment 
of the subject as related to that state is of course given prominence. 

One of the most remarkable points brought out in the volume is 
the immense amount of marble contained in the state. In a belt of 
country lying north of the Boston Mountains and extending from near 
the Black River on the east to beyond Eureka Springs on the west, a dis- 
tance of more than 125 miles, the marble is continuous, and the length 
of its winding outcrops as mapped is 2,812 miles. The combined area 
of the six maps necessary to represent this marble region is 4,450 square 
miles. This area extends east and west along the north slope of the 
Boston Mountains, on both sides of the White River and its tributaries, 
which run southeasterly in a general direction parallel with the moun- 
tains. The rocks are approximately horizontal, or dip gently to the 
south, and the marbles, which occur in both Silurian and Lower Car- 
boniferous horizons, are exposed where they have been cut through by 
the creeks and rivers. The marbles vary greatly in quality and color, 
but many of them have been proved by practical tests made under the 
direction of the Geological Survey, to be of great strength and excel- 
lent quality. In color they vary from white to gray, pink, red, brown, 
and black, the gray, pink, red, and brown colors being the most com- 
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mon. In texture they vary from close grained, compact and granular to 
coarsely crystalline. 

In spite of the large quantity and good quality of much of this 
marble, very little of it has been utilized and practically none of it 
has been shipped for outside consumption. The country is only very 
sparsely settled, and this fact doubtless accounts for the limited local 
use of the marble ; while the lack of shipments to outside localities is 
explained by the want of transportation facilities, the ignorance of the 
existence of this marble among those who use such materials, and by 
the fact that many people have obtained a bad impression of the stone 
in general on account of a certain very poor grade of Arkansas marble 
used in building at Eureka Springs. The whole marble region is des- 
titute of railroads, except at Batesville on the eastern end, and Eureka 
Springs on the western end, so that the use of a poor grade of this 
marble at a much visited locality like the latter place, was an unfortun- 
ate occurrence. The present volume will, therefore, do much good 
in removing these several difficulties. It will show some of the bene- 
fits to be derived by those who will introduce railroads into this coun- 
try, which, indeed, is full of other resources besides its marble ; it will 
bring the marble to the attention of builders and architects and all 
others interested in ornamental and structural materials ; and it will 
also tend to overcome the bad impression given by the use of an 
inferior marble at Eureka Springs. Even without further railway facil- 
ities, the marble, as shown by Mr. Hopkins, could be cheaply shipped 
by water on the White River. 

The chapter on " Carboniferous Limestones South of the Boston 
Mountains," is by Mr. J. H. Means, and is a careful discussion of the 
subject involved. 

In conclusion, it may be said that the volume, besides containing 
a full discussion of the subject of marbles and other limestones, also 
gives much information on the geology of North Arkansas, and repre- 
sents a large amount of careful geological work. The report is of 
much scientific and economic value, and reflects great credit on both 
Mr. Hopkins, through whose labors the great amount of work repre- 
sented in the volume and the accompanying maps has been accom- 
plished, and on the State Geologist, Dr. Branner, by whose liberal and 
broad minded policy, as well as by whose kindly interest in all inves- 
tigations carried on under his supervision, such work is possible. 

R. A. F. Penrose, Jr. 



